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(54) LINE DEFECT DETECTION CIRCUrT 

(57)Abstract: 



PURPOSE To prevent a cross-lalk defect occurring due 
to a leakage current in a detecting transistor in a line 
defect detection circuit on an active matrix substrate. 
CONSTITUTION: In the line defect detection circuit on 
the active matrix substrate incorporating a horizontal 
scanning driver circuit, the detecting transistor 32 is 
made to be an LDD (Lightly Doped Drain) structure or an 
ofF-set structure. An off current in the transistor is 
reduced by these structures, and the cross-talk defect 
between source lines 34 is prevented. In the section of 
the transistor, a structure where no impurity atom exists 
in the thin film silicon of the bottom part of a gate 
electrode 4 and no impurity atom exists between AB as 
well is the off-set structure, and the structure where 
the impurity with lower density than a source drain part 
2 exists between AB is the LCD structure. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** sh^g the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The line defect detector characterized by the thin film transistor which 
constitutes the line defect detector formed on this active-matrix substrate in the 
active-matrix substrate which constitutes a liquid crystal display object being LDD 
(Lightly Doped Drain) structure. 

[Claim 2] The line defect detector where the thin film transistor which constitutes this 
line defect detector is characterized by being offset gate structure. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a liquid crystal display object. 
[0002] 

[Description of the Prior Art] Since the display of high resolution is obtained by high 
definition, the active-matrix liquid crystal panel is widely used as a thin display object 
in recent years. However, a transistor is used for the pixel unit which constitutes a 
screen, or since it is a laminated structure, the manufacture yield has been a technical 
problem. Since the defect discovered especially at a panel erection process also includes 
the cost of the light filter substrate which is a counterelectrode with a TFT substrate, he 
needs to drop a defect on inspection with a TFT substrate from Men of a cost cut. In the 
TFT substrate which contained the driver line on the TFT substrate, the circuit which 
judges whether a normal signal is written in each data line using the timing which 
writes in the video signal for liquid crystal panels, and detects the line defect of the data 
line is utilizable. 

[0003] The explanatory view of the above-mentioned line defect detector is shown in 
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drawing 3 . With, the X side shift register 37 which performs a horizontal scanning, the 
sequential scan of the gate signal of the sample hold transistor 35 is carried out, and a 
video signal is incorporated by each data line. Detecting the signal of this data line 
according to the timing of a sample hold transistor of operation consists of a detection 
transistor 32, a detection terminal 33, and a detection transistor gate input 31 in a line 
defect detector. If the gate input of a detection transistor is turned on and the detection 
transistor 32 is made into switch-on, the signal of a data line will arise for the detection 
terminal 33 for every selection period of a sample hold transistor. The other defects who 
become an open circuit and line defect of the data line by detecting this signal and 
comparing with an ordinary wave form, i.e., the defect of a sample hold transistor, the 
short defect of the data line, etc. are discovered, and it can specify which data line it is. 
[0004] In the condition of not conducting this defective detection inspection, the 
detection transistor 32 needs to set a detection gate input as the appearance which is 
always non- switch-on. However, when the off leakage current of the detection transistor 
32 was large, there was a case where the amplitude of a lifting and a data signal 
changed a cross talk between adjoining lines, and the data line 34 could serve as a 
display top line defect through the terminal 3 for detection. Structural drawing in a 
Prior art is shown in drawing 2 . In the transistor channel section and 2, a source-drain 
region and 3 have gate dielectric film, and 4 has [ 1 ] composition of a gate electrode. 
The source -drain region 2 has entered into the channel section side from the end face C 
of a gate electrode (line of D). This is because it was spread in the channel section side in 
activation annealing after an impurity dope, when forming a source-drain region with 
an ion implantation method or a thermal diffusion method for example, after gate 
electrode patterning. With the conventional -type transistor of such structure, the 
electric field by the gate electrode act near the drain edge, and leakage current comes to 
arise by electric-field excitation. 
[0005] 

[Problem(s) to be Solved by the Invention] With the transistor for detection of a 
conventional type, since OFF leakage current is the reason that transistor resistance is 
low, greatly at the time of OFF, a cross talk arises through the terminal line 33 for 
detection between the adjoining line, and when there is the potential difference between 
adjoining lines, change of the amplitude of a data signal will produce the data line 34 in 
drawing 3 . This serves as a line defect from which it is observed as a gradation 
difference and contrast differs in a line on a display. Moreover, also not only between 
between adjoining lines but between the lines which the potential difference produces, 
the same thing arises, the unevenness of a vertical line arises, and the homogeneity of 



2 



JP06-67188 



the contrast in Men is lost remarkably. 

[0006] In the Prior art, it had the technical problem that the above line defects produced 

the contrast heterogeneity in a screen. 

[0007] 

[Means for Solving the Problem] In the line defect detector constituted on the 
active-matrix substrate which constitutes a liquid crystal display object, it is 
characterized by the thin film transistor which is a component being LDD (Lightyl 
Doped Drain) structure or offset gate structure. 
[0008] 

[Example] The equal circuit part drawing of the active-matrix substrate in this 
invention is shown in drawing 3 . The pixel switching transistor 38 writes the data of 
the data line 34 in the selection time amount of the gate line 39 at pixel capacity. As for 
data-line 34 HE, data are selectively written in through the sample hold transistor 35 
from the video line 36. Such an actuation approach is called point sequential actuation. 
Outputting the gate input timing which determines the selection period of sample hold 
TORANJITA 35 has played the role which takes out the output for several horizontal 
pixel minutes with the shift register circuit of 37. These circuit actuation is altogether 
performed using the thin film transistor on a glass substrate, the transistor of CMOS is 
formed, and a circuit is constituted. Thus, it is not necessary to perform multipoint 
mounting by forming a driver actuator on an active-matrix substrate, and leads to 
improvement in dependability, a process cutback, and a cost cut. If the electrical 
property of a thin film transistor is taken into consideration, resistance, capacity, etc. 
concerning - a- -data line- will - have a limitation in magnitude, - and current - - 
commercialization will be carried out the display object of a 1-2 inch vertical angle. As 
an example, 1 inch and the liquid crystal display object not more than it are used as a 
finder of the video camera in which a stock scan is possible, or it is widely used as a 
liquid crystal shutter for projectors. 

[0009] Although a panel erection process with the light filter substrate which is a 
counterelectrode is after the production process of such an active-matrix substrate, 
there is much what the considerable part has produced among the defects discovered by 
panel erection Ushiro's display inspection owing to the defect of an active -matrix 
substrate process. Since at least especially one line defect serves as a defective, the 
manday of a panel erection process and the cost of a counterelectrode substrate become 
useless, and it serves as hindrance of cost reduction. In order to avoid such a thing, it 
will be necessary to inspect and sort out the defect who can become a display top line 
defect at an active -matrix substrate process. In the active -matrix substrate with a 
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built-in driver shown by this example, it becomes possible to inspect a line defect using 
actuation of a driver. The actuation is explained below. 

[0010] To a predetermined electrical potential difference and timing, a voltage 
waveform is impressed and a shift register is operated. A sample electrode holder is 
dot-order-degree-driven according to the output timing of a shift register, and reads a 
video signal into a source line. If the fixed electrical potential difference is impressed as 
a video signal, the electrical potential difference will be impressed to a source line at a 
sample electrode-holder selection period. If it is made the switch-on of the transistor of a 
detector, according to sample electrode -holder selection timing, a source line electrical 
potential difference will be impressed to the terminal line for detection ( drawing 3 -33). 
This signal is detected and detection of a defect is attained by carrying out a compare 
check to a normal signal. 

[0011] At the time of liquid crystal actuation, although the above is detection actuation, 
this detector needs to make an OFF state the gate input of a detection transistor 
( drawing 3 "32), and needs to carry out it to un-flowing so that it may not operate. 
When the potential difference produces a source line in the meantime as the off 
resistance of this transistor is a low value, a cross talk may arise, the amplitude of each 
source line may change, and an exact gradation display may become impossible. 
[0012] Since the sufficiently high condition of off resistance is realizable if the transistor 
of the LDD structure of this invention or the transistor of offset gate structure is 
adopted, it becomes possible not to produce the above-mentioned cross talk. 
[0013] Next, the LDD structure and offset gate structure in this invention are explained 
to a detail. The transistor for detection of the line defect detector in tiiis invention has ~ 
cross-section structure as shown in drawing 1 . Patterning of the thin film silicon is 
formed and carried out on the glass transparence substrate 5. Gate dielectric film 3 is 
formed on it, and the gate electrode 4 is formed further. Next, although P (Lynn) or B 
(boron) which be an impurity atom in an ion implantation method or a diffusion method 
be poured in, the structure which have a source drain field after impregnation outside 
[ B ] the channel section directly under [ end face / A ] the gate electrode show in 
drawing 1 be called offset gate structure, and the structure in the condition that a 
low-concentration impurity atom exist from a source-drain region between A and B be 
call LDD structure. When such structures were used and an electrical potential 
difference is impressed between the source and a drain, the electric field near the drain 
edge are eased and the leakage current by electric-field excitation decreases compared 
with the conventional structure. As a result, double figures also fall [ the OFF state 
current J, and off resistance increases conversely. As a manufacturing method of the 
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thin film silicon used for this structure, there is the approach of forming polycrystalline 
silicon with a reduced pressure CVD method. Moreover, there is the approach of forming 
amorphous silicon by the plasmaCVD method, and making recrystallize by the post 
heating annealing and laser annealing, and forming thin film silicon. Moreover, as a 
process which realizes LDD structure and offset gate structure, there is an approach 
control of the amount of etching of gate die length realizes LDD structure and offset 
gate structure, at the time of patterning of the metal used as a gate electrode, or a 
semi conductor, moreover, after patterning of the metal which serves as a gate electrode 
as other approaches, or a semi conductor - the TEOS film - attaching - RIE (reactive 
ion etching) - there are some which carry out etching patterning of the TEOS film 
vertically by law, and form an impurity range after that. It becomes possible to realize 
LDD structure or offset gate structure by taking such an approach, and to decrease the 
OFF state current of a transistor. The cross talk between source lines is lost by using 
this transistor in a line defect detector, and the defect whom a detector produces owing 
to can decrease and can contribute now to the improvement in the yield. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The transistor sectional view for line defect detection of this invention. 
[Drawing 2] The TORAJISUTA sectional view for line defect detection in a Prior art. 
[Drawing 3] An active -matrix substrate representative circuit schematic including a 

line defect-detector;- - ^ - - - . : v . . ^ 

[Description of Notations] } . . 

1 Transistor Channel Section 

2 Transistor Source -drain Region 

3 Gate Dielectric Film 

4 Gate Electrode 

5 Glass Substrate 

31 Detection Transistor Gate Electrode Wiring in Line Defect Detector 

32 Line Defect Detection Transistor 

33 Terminal for Line Defect Detection 

34 Source Line 

35 Sample Hold Transistor 

36 Video Line 

37 Shift Register Circuit for Horizontal Scannings 
5 
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38 Pixel Transistor 

39 Gate Line 
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